Investigations on the use of EDTA-permeabilized E. coli cells in liquid suspension and animal-mediated genotoxicity assays.
The potential use of EDTA-permeabilized E. coli cells for the investigation of genotoxic effects of compounds with a large molecular configuration in vitro and in animal-mediated differential DNA-repair assays was studied. The indicator for the induction of (repairable) DNA damage was a pair of E. coli K-12 strains (343/765 and 343/753) differing vastly in DNA-repair capacity (uvr+/rec+ vs. uvrB/recA). Investigations on the influence of EDTA treatment on the viability of these strains show that during short-term exposure (3 min), the EDTA level should not exceed 0.5 mmole/l in the pretreatment mix, since at higher concentrations a marginal titer reduction of the repair-deficient strain occurs, thus indicating a weak genotoxic activity of this chelating agent. Comparisons of the results gained in vitro with permeabilized and untreated cells demonstrate that EDTA exposure leads to a substantial enhancement of the sensitivity of the indicator bacteria towards DNA damage induced by B(a)P and N-Ac-2AAF which is essential for the detection of genotoxic activities of these polycyclic aromatic compounds. Experiments to elucidate the possibility of employing EDTA-treated cells in vivo show that following intravenous and oral administration the recovery rates of permeabilized indicator strains from various mouse organs are substantially lower than those found under identical conditions (exposure time 150 min) with untreated strains. Nevertheless enough viable cells can be recovered from liver, spleen, kidneys, lungs and stomach to allow the investigation of organ-specific genotoxicity. It is furthermore noteworthy that exposure of permeabilized indicator cells in control animals (for 150 min) resulted in a marginal reduction of the relative survival of the repair-deficient strain in all organs investigated, whereas with non-treated strains such effects are only detectable after extended exposure periods. The observation of a slightly elevated genotoxic background under in vivo conditions does not prevent the assessment of the organ distribution of genotoxic effects induced by mutagens and/or carcinogens: in the case of B(a)P, intraperitoneal administration to mice in the dose range of 10-50 mg/kg body weight resulted in a pronounced dose-dependent inactivation of the uvrB/recA cells in the liver. Also in the lungs differential killing effects occurred at the highest dose tested, whereas no genotoxic activities were detectable in stomach, kidneys and spleen of the host animals.